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^UjwUli j>-25j j Jj^-* 

: ^ t#;^J*** 

(The Quran and Modern Science, Compatible or Incompatible ? ) 
JJ ‘(5 Jjj-S (jjUj j4-l-. Oj^jAj djU jj^lj jj-jSj 

ip^i'jf ‘ Jîf jlOi'io ^J^^ **jJ^ (p*J*-^i>^ 

Jij<a O yUljlj jji(i4Lj J ^ jiJ^J (>*i****J ^ tA**i^ 
t^Jdj Vi '^^Iju jU4^ j4j 45 JjS f^4i fljioi 11->U 
<J ûus4j<Lm.#j <5ij^ ‘ 

(Pls--44^ >-f *jjJjiiiij^ Cij-ii; t^'i-^'J^ 

tfU5lj|j *j4_^Uj^*j jîijj4L-i (d-jU j|;-Slj jj-ISj jj^*--f 


>*- 





( ? »>-44 ) 

j4^ jt-" ^ ^SIa 4a^ 

clj tiiAS (jM^ 1^^ jjj 

j<-u#4li^^jaj Ji-S(j jJ- 2S«4 ^LSdjaj jU tC— Jjj 

j jJjSjL^ jj*jL*lj 4-*^ (p*-*j 

»j'— *J tf4 ■ . ^i ;<-l jjlj24 j tljlj j 2^4_* ^4 * 

jUjjj*jj4j *j C*V®NU * AA^A)(»Vû-NY'V^‘\A^)^ji4j43 

(^LijjU jjLSjU j j4_«,4j j j<^»j^ 

■ ^ JJ^*^ t?J*jli JjL» jl£jj*jj*u (^lji 

J -« OdjidJ 

T*M/'\/*> 


* •« • t» • •• 



J^u ( jpiJ ) ^ »jlj— li *( 

..I Jj 4J ^l*... *■'.* — 4j ^ ^*\0 / \ * / \ A 

J isJji <J <-JiJ^^'4 *J ‘*JJ^ 

Jlîj<U« »J \\\T 4^U*( 4J *J Ijjj4^j4liî<4j 

4_J J4-^<A 6j jjj:r-^ ^ j— ? Oj'j^^^ 

,.«4-» t jjjjw ^pUjjJ Olj 

J ‘ '=*'jj<J <2'j *^<i'*j**i ‘ ^'j 

4-S 4^(PeaceTV)^jj_iu ^,iu4-S i^j4-^j^4j »j { » j<-î o 

fO ^lS4_îj4^a Jjj_£ (iVjjj 

» 

J 4-1 *-^ (^»j4-l4i^ 4_<4j i»jljS_iî^4.J »j4Jli4S 

V 

j>-iSj .»j«^-ijjSöJj^ij ^^lS4jSVL-^ 6j4o^lS 

oUw juij— J» j^lu4^ is^ ^ <^»j^ 

yUC-S^jjli 4-S Ij4-S4j 0-—»4A l>tS»j4-Jj^ t(^4-S4jj(i j4_^ 

UÎL^ .J u.i. ^uy. diii 

^ U-5U..J ii»jj*-S tf liijv >^ii05Sii jj-iiS'' ‘ i^ji^i-^ 

■:>ii^j ^ ^^L!jî j>jj-i fi—j*“ •*“*' 




0 .... 



(_li! ) . 

^Uui 4J ^ tJ( ^LdJÊt VV ) 4^ 

: 4j Û*jL 4^ *iLli 

(kîUjwi 

M c4^jS*J 

<£ ^Ui4jti( N • • ♦ ) 4j jL 3 Ujjjw 4j ji 

j4j gQSAjiulj ^4 j|U 

«J ( jfa>iji> JLdij 4J ^Ij»jj4_i jliLaJ^^MjA C»4^»J >J 
4J :C»>J*J j » j4m ji J 4i^SJ j ^*.l»t.*4 4 J 4jj4^ 
W i^4_S»j)jjjj tf'jJ 4-J 4_3lj T* • Y L5 Y * * N 

jlj4_A( Ti ) 4_J JL^ lj^-&l«^ ^»jl*4_i 4 JÎI j t»j»j4jL»4j^i^ 
Ljjj4_i 4_1 (j*Ujlj4„*( YY ) «j ioJJ-i ûUJj.-M»>* ^,S^4a,.*4i 

■ ÛJJf jUSjMiJ- 

4J 4 JL 4 S ^4i »(4LG^!j jjSSj) ^^G4S 4^ (i^i^ ^JA^) ^^U4£ 

t*jIj£4^»J4Î ^^JjS-A«,4j ^^ij 4J ( Y*\T ) ^^Lu. 

O* tf t^ljJj4-J ^^ij ( T • \ ■* ) (j3l».« 4j tf *J 

* J^ jl^ J^^ 



( t lî > 

;cu-j^ 0*jU4«» djUjcSlj jij^J 

lj<i jlê *>> 

jUSjji tf<-S^<f ‘ Ûr—jjJcS jUUJ^-w^ J>*^ 

»j<i d*j »J4S *4*«4 Sj<a 

. «~-* Jj ^4d> 4^ 4 jI^ 

ji iJ *j'j24j d#j tdjQ jjSlj jjiSj 

^^jj4-u. .*jjJj-Sj*J ijijUjjU jlS4-l^lS (5Jjjlj4-j j fSU«eS 
• jll Iiij'ij> 4j ^Lmj^ 4J ...y, (^*J4 Jm^JJ (^»jI jj 4^tlj 

j *J4_31S»J jjjj , 4ii J (^jjJC-J 

U ii Aj IS<^ ^ ^^Aj4J cC>U»JV ^j^ ■- ^^1S4^ nn4^jj4j4J 
J-2 i^lS4--ijU ^»J J jlS4j_*-.jjJ »Jjj4j4--i J (jLSjjî 
4f44-u,lj j cl_ Aji ^^U^jlS4-J ;j4_S4J CiLSjU (C14 j4 -.J ^ 
J *j4jj jSj 4-1 *jl^^U *J jlS 4 jj3 imSIj 

Û<J^4j 4-S ^4_Slj^4j »jL> iHjJ J4-J ^ ^piS»j4- Sj M4xU4J 

■CW^*J •^4^lS*jUj ^^tjjJ*jUlS J jljSjjS 

V • * • 4J aL^ cL^lSjçSlj jjJiJ ‘JJ JjrfO 

‘UiU-j4* IU4Û4S *lSi>44i ^^u5j J4 *JjJ>-5»4S-iŞ4 tfjlSj 

‘J4j4i (Cl^ ‘CiIjU^ ‘4jJj**- tl*-S*^ ‘LÎ*^ (US4J3jS-, 


«• • • 


V..«4 



C jP*Ij (^lii>i^ itajcTi^ cUI^^ 

*LyJU iU^j^ ‘JûiO*e- ‘Vi>** ‘>1)^^ 

yjji4^ j iij>jj-M» iû:^ ^j-A cj-*4i.a 

^ uv*\Y (jiiu <j .*jjJui-i.4ijilj 
JJ^ *J ^JJi CiJi^ -H'iJ ^ jj S i i .4 *i ■ » n 

4-i Ij-il^ <J u^Li if»j4-ij^^ ^ ^ 

.OMjijS-i4£-iÛj »j»ji>kfiiU J4j Ci^'idS 
jUUjçStj Jjö£j ttjjn III|J*IJ> 4J u** 4-£ I jjLlj jlj4J 

I^Ol— m< 4^ \ * * ûjPûj^^ ■* û*J‘*^ ^ u 

|J T* * ^ ^lut4j ^J.M* tj"~‘lj‘*‘^-*^ ^ tjiljii » j‘ j * 

4jUj 44 JJJ (jY* \ ♦ ^Uw4J j *J»Jj^ 
ûn—jjj* i^jj tfj4#j'2j ûJjjj^4j ^< 4 ^ )jy* • ^ ^^LmmU 
.^<^4j 4m JJ4 IjY* \ • ^L*mO *j tl J mj4mLm 4^ ^ ■* o'je ^ 

0 * * y(,^j4^ JJi^J* V * Jj ISJJJ* 

ÖJ^ £jj-^ tf j^O V 4.S *-l ûl^>">* ûiPj^^^^ 

(Y*\t (Y*\\ ‘lijj*4-i 4j ljij4_ui4J (y*j4. ,*ij] jijj 

.Y*\o/Y*\Uj Y*\i/Y*\Y 


• Aa*«* 



(toiu. *j ^^lS4ijUjt44j 4jj4i »j 

Y‘No/r/Y<J 

Ij^jSiS j ^ ^,^j4SjU *4 

«J .ljj_4 (jjlS4, ,‘i tjli ^^SjUjU4^ i ii^ ^ J4^dj 

jj^4jWiiian Campbell ( 

^j\4j<S ‘Ijiuij J^U J jU^ ’ ^pUuijU 

( jj •*- *j2j** ‘ '*^_j*** ‘‘ ^ . .^. 4__) IjX • • • « 

J<S<J IJjj (^tUjSjIiS 4J 4j .Inll II.0J44 (J»JJ<S (^S-^j<Sj4Mf 

4j 4.ssri Sri Ravi Shankar 

yUU 4j Ijj^ iS^yjj Ij Y • • A tjY\ 

4—1 lj_jlS»jjj|;;u 4_JftJ ^ « ■* jj j^4_J Iju^ iii j\ J (j— u.jJ * l j 4 

jCL-u.ji** 

J crt'^ jj**j^ 


• » » • 


4 .... 






• \ 


J~- ■■■^ 0>jLju* 4A ^4_i ^^4 _jUJ^ tP^J 

j yJJ-i> J O-ijj-i 4J djlJ ‘^ISjJ-»4j* ijj* tdjjJj£ij 

^Ij-^J4j I jjlS^jxLkulj ^ ^ iC)L£ij3 

Jjl jj ^-'Olj <ji iw4^4i>4 4> ^^4jjin ifcWjUi) J »J4 iii» L>»JÎ4 > 
^Lj5 c^jlj^ Jjj ^^4-«jUjj J JJ^ trilj^J^ 


^f-LU<^>ti jljMjj jj 2»J4^ O itl.^ \ . .li ^ ^»r. >*.J A I 


*J ^^L4*ii li u-ijj-d* 4.S jjidjf j j (jilji j4 S ‘ijji^ 4S 

.(jL*»4j*J jlSdijjA (jjjjjj4i 4j Cw^ l#i4j ^jijJj4A 

tfJ*jl— 4jjy ySdj4___u, ^^4jl ^ j4*»« 4 ., S CjL *t ^ 


4— S 4__j4A»j4j yUjjftj|j4_j jj-J ylS4jU3j— -J»j.*4^3Ljii 

jj 4S 4 j|j yLlj^ Ud jj4jfc c4^U— li ij^J>*- 


•t^4jlSjj4 JJ-4A 



( îU ^ ^ ————————— 

^ c*4^ j y 4r*'!S’^ 

^■Cj^ jU*ii j jl»C»^ Jt>*^ 

j^JJ? j^JJ*" J J^jjJ (^«jUj*j (^jfJ^J-W y 

j »j<*^ J LTi'^jj 

•• «* w 

'«.>^)) jP<iiU-,jUi ifjj^ -j d^u»jj4^ 

û'-jjjj t»s-se<jjS j-; ( »j^ ) jijKjiij ij ^<iij4i ji_, 

« ^lAjO o (,j^) J^,JU jUjSi; 

*■» ‘ûSij tfsU-ii tfj»^ (#*^î'jij?' tf*j»j»J <-i o'Jwjj^ 






•j^ V ûa^ 

(Thetimesof india) 4J ^^Li* <J 

Ci,^U UU (^j\û*mi d4U4Jw4S j*,jM<i 

jG<J ^l jjO <>d4Mj (Baba pilot) 

jl j3 .i - .i i> jj jl^^4jiUijjj cL^IS ItfjOojU Ujl^ uIjJImj4j 

(^AjU ^ C)jj»J j43 *S ^ilijStA^ j » j4j4iS>.J^CÎ 4 Saj12i 4j^j4J 
(^4rfUwl3 *jLS j »j<2>jlê l,^jU<U j<jM 


»j(i$j4«^ jtf4--dj»(ji4,4Ujjj Ch, mij^j 43 ^yr««^4S (4j1t^a«4ll9Û43 
Û>*^ > J,,^^ (^4»&44Ur« ! J»J^L^43 


^ t#-JJL^ ■ Ji J-U 4^ 

i^*jlSj4i .*J4^J»J CS^5, ^ 4S4Ji4Î 

gj^ ûl^jÇ» -0(S4l^4j t&Ujli fcf*j4.^j^ 

IwlSli -J431S^ jji cJo 4S 44 »Jj4«. 


00^41 OU4i (^*j4i^<^ 

(jr^^ *j4«j »qjj3L-a »jIj^-a 


•j^JjJU ^j.j<u4j I 





î^jj ^<i3454J "ld>a. (^jUj" V ji îj,4SdJ 4jU4AjL 


ii iS^dJii^i^L ^4H <US4m<L^Ij t^<Q (4.±jjL^dUjl^ 

^ci >=4 y‘j * ' ^ “ ■* 


fUcj Lî^ cS cjfj yUjlj^ jOU3j.j-ij.« ‘<«^Jj<-*u 

^ di3c4i.»j d»j io-jlS »>ajt« 4Ö-^ lt-Î* J>-* J 

■ x lj (ji» 4 _ 4 ^ l_i ^dJ Îûj^^La J 1 JJ 4 -A 

.»j4n4^ ijStS j 

t5jlSi»j4j 

J ^jj-S Ji-jC* ^ dJjlS^ J Ajl^j-A 


‘'>lijj>îlS JJ44-A o *JJJ Sj|j_, J 4j*<U (^jdJjUii^ 

•Vjj J *jljj^ C_S OlJdJ cl^U0Jj4_*.« (#3*4*-^ ûMi^ 


J O-uûlj CL*4i cJjjjC-* cSajJ J 

-4jlJ4SjjJ tJj4^4J I^^C*S43 
yii^ <5 ^j*j4ijcu.4j ji^is:4iuij«.j4U liij 04iU43 

ueJUiU J l4j*jljU J Lîjl4^ 



( T iJ m-4; ^ 

J CUSW 0*~A^ 





^4LJ *-J*A jUJiUjS j Ua I 4J»lj 

(j — iuM) jL-m*^ tf (* jOj!:^**--*^^) 

«J*j j<5<i 4djjJj(j<«0UlJ 

jLwii^tSajlijU j ^UUuOjU jj^ «j*i 

J ^^ljSiCO j4^4i JA^ J J<£<i o*^ 0£iU 

jjijL-^C^ j A^ljtS) Ch'j 2L j jSm>^j*«-U 

j ^ *<& J c)iUa 41^ 

•Ajlj5îi>jUli jU«U*j(j^ 

*-SC (^Ua4A<»*j*J J jLjfj jLj^jî 

jU<«A ^»j j^ 

^^JjSl-u.jjJ ‘*j<_j^ ^ *-J jU.Udji*-f' 

^<-V *S UU Jjl J J J,lj^ ^ ^ ■■'^^ 





^4^'CLu«A) Lj C hA > ^ ISkj O ^ dCtJ4Jk 

4-j^jL,* ^Sj4_> ^U4^ 

4-m wi^j<* OLSO ^>ÇSjSj4w 

O *4i 4^^ !(4X-kO (f j*j) »j4i 

>^*J jii^ if *s<^uisii J *ii.^ 4S jj;, 

A-* iyU^ j 6j;j*iiL^ll C*4jiUj,j 

‘iS'W-U ti ÖIS..J*! ^j<A..Siu jj^ i/Ç£j3j«, 

j u^*-> !wu>£jU_.mj »j*_«Sjjjj ^j<^ljj o 

«i*jU. *^ ( j.UiU*l Ojl,^) i^SiUjll*- 


» Cl^M <}u^ 

* 1* 

J (xf^ O^^Li J <k^ (j 5SjS w jlj ()^Li '^4M CM.*iilj )) 


0<^<! ûLi^ L.C te^*>f J *j<*iJjS;a jLi^ ^ U*j 

ûL *jUmjÎ 



( ) — - 

yL-J HjLMM 4M Û*^.^ 

jlj4»A (ji*L^ 4J ^Uj !4Ul£4j4jtS 4 JISUI* 

JjLJk 4j jUj j HLM foJU^ 4J 4 jLm^ j 04jlj 

!Ot£»J Owwilj j JJjfjlj 4J ^jjL 

!#jjjjS 4^(U-turn) C&wijlj jUi 

ti»jljJJJ-«j*4^ 4 jja i.<ai*tj 4 jjjjjiIj I J4Sjj3j4j ^4J js 

Jj-i«jlj ^jU-aOj J4-.J.4J 4-S 

^4, 4 j Oiiîu ^ 


0CS#^4^ -e^O 

j£Uk«US.U cUj jj; i^.jU j. j£ *jj 5 j 4£ jwji 

iJ4iU*j ..jC.jijiiA.jk4 ^^*£io .. J*4 j^.jU jiu ^o-u .jijiu 

U^Sjjiju jjifj Jti 4jjjjS ^^jj3-ji û-4ilj 

j -U-jS Uio Cki jçL«iij tf*j4j<£y£*, jjja^ 

«^j*j)) 



•«.^^«?0d^j^iS«p<5 . Y 

4J *-S »jlj-itJ jlj£ji.Mi<J jjj j_^<.J»Jjlj Lj ^^«Lj»JjbJ *tlJj 

^ 

<J^ ^ Ck^*<^K j 4,^WiV<^j<U 

*p •• * • 

j ^^-m«G»jJJu«(<j ^^U-iCilj j<..^V4J ^L.«Ji CA4— J»J 

• »^<j<j^tjS> js; 

IJlj»j<-ui<J jjjjj<<t$ *<„!Sdjj4US (^»j^jS<-j 

^ <j^ ^*j) »JJ<S *4>i'd^ 

juiij (Primary nebula) ^ 5 >îj*j 
<J<S ûWJaU (Galaxies) jis*jii*»<i o<X JjjjûUmjjj 

J Jj ^A LrW J 4il^ji— M#<J 

j . Jik. *. ^ ji^ J 



p 4 -i J J jij ÛJJ'ij^ 

Oj 4 i^ 4 j »jfjjjj 

t^*jUjdJ 4^143 ,^ 4 -jli ji<U^ jj^ 

• ûjjJj*^ cHjj4“jj** 


{j 4 — jij 4 j 


tfJ*j J öJJj û'iJe öj*j^ 

VfljOjjjil^US^ ljJjÖj4J jjJJ4AjU c)4j 


(J*jjt_j j J ûL-j^ û'j-ij ^J J r“-^ 

4^ Cfcû^jSöJ ^j-^ oj^ ! ‘^4->4* ^J ^'î i »^ 4£*^4S aj44“'’J 

*j4^jdJ >jjLLuu*j4£ ^piS4_jUl^ <U AS 1)Lm \i • • *ll^JJj4J 

' ■‘^’4* tr^jS jwiij Ujii 



i^ijS LTf-i *- - ‘O^ 

*J*5 ^jj> 1 -txj^J 0 “} 4 4— S ûHt^O 

C»j4iM> ^^OdJjU t(jLS4jai«uj4j 


jl-i C^V*j (Sj^ ^^4j»JJU t^^jjS4_j .*jjj QLS) t5^j^ 
4-14S ^^jj4^jjJ OJ öjj4_S ^jia;j4_A ^jLj 

fU ^Jjii-j>*j^ ftj 4ftjjj<A ^^JJJ (Galaxies) ljilS»j^<5 

J Jjj ((J<5jJ)) i5<«i(j (^4 ^jjJj4^»JJU 

(^4-ijJ LH»jftjljA ^5<La4aU ^4^ .Q\S) ^^4 ^ j <J 

* — 'lj — i.J) ij4^ A j J Cit_£»J^ (jUajjJ j4_S 

jî a SCl Gc' 32rt oiii^wjis*. 

i'— U ^UiL ; Si^TiGmStiJ 

J lj^lS<J c*\s* Jjj J LUSoj 

Û4 61-ja. JU«jj<* j jUj<^Uj<i : jj-j4i ^^jQ 

l>^ Vjjjj<L» ?#j<aji >dJ 4-**aaCj jjj<J 


. jj4S6J Ujli JJ4J^ jj^ j Jij3 


t 


• • • « ^ • • • 





^ dj4-1^43 <ji4-jol^(j ^<i 

^lj<£ 0 ^ 4 ^ '(^) j_Aaj ^L* 

4jl^l^lj c^jw 

■^*!^ tfjO *J^ 

ûiOi<L^ ^ 1^45 yfj*j ^ jjjIj )JjjJj4(j4j 

’ t 

jjj j CiU_^ o » »j*^j <**« 4^»j<_J L^ j3*j îjj*_* * -- 

t^J*j t5j'>^ ^ ‘iJ*j4i t^*j4j *j43jj41jjjjJ 

(^jiUJ<_ jjj (ju4-S^4i4j (Francis Drake) j^<j -»j»Jj^ 

li*L:.4i Ijjjdj (^JJW4J ^Lj^J Cljjis 4^ 

J *J*jljA (^4C4jli^4j Jj ^O^V (^Lj-,4J 

: oliaj jjj J J<^ (JjjlS 

j<J. I>i. »jl J4i Uli : <jlj 

■OIS.J J<i J OIS.J ijj 




• » • * 





( T 1} ^ 

iS>^ j îij*— J<^ 

l4i*:i jioWjLiJ *J JJJ ^ '=4e*** 

4j1_^ Ci^4^ Uj>j j*X^ cw* t^J*J ^ 

jjj^ J>?*J j**-^ **J*J jl£U«U iP*,^ 4jlSj4i 


: j<S#J ^ ^jL*U 



J-—4J (5j6j j o^S^jUuiU : 4Jlj tj-jJ1^0...‘^f 
^4_ilj4S jS4j*j^<U tOjjJj_S Cl-LUjjJ iPl-wIj 

V 

(VVi’ufcftJ iJj^jii j4***4j (jiujjj OJ^ (jU4jS4Jj O^4Jj 60J tjjJj 

-((^joj (^JjS j4m 4J 4j Ujj S ^4j4Sj4i 4.«4i) 

(0J>f Jj-1) jl-J (jJj^ MijSUjj") Lûlj (jJ-S) ^^0j4-t ^^4^j 
'^~ j4-_mi 4J (jjlj4 4— S (^OjljJ— *ii j4_Jj4A 

l4i4_3 ^ J j4_*ii. (^JjSJj_l Jja-l-J |jjj < 

*^®J iJ*JjL5#j (^joj .C*^ (^j-S (5j*j 4-S CilJOJjj^ 
^ Ss*j4j ^3 _u,4j 4-4 ‘4-J4jl^tj£j» (^4-JJjS jSj*'-* l4_^ 



( î l3 nAi, f ) 


^. 1 < 1*1 A ““j}^ C»a 4— 3 ■ ni-1-|L 

: C)U£»J i^J^j (S^J^ ^ 


iSJ*J U^ 






<S jiS<* (L^J) j <S lliO ^4 _i5j j j4_uI j«U 1x4401 j 4X 4j 

^yj4 ^Ti* fjajj-Êo/ ‘CbUJ (4 _aIx4Û) ^^jC ^ j < r.A ^GIj4_| 

<i’j iJJ^j (j‘^‘^-aj^ ^J^ J^*J 
jLi^ 4-S »jj 4^ j4X OL^»j (^jdj i.r~^^ iS'^Jj^ J 

■ 4ii.4j <S J^«j4i jU ^^4£jj;u (^j44lJ 

:4^i*jl<-A ^<d k£jL> 

(jr^^Jj ‘t u j 4_S ^jjulj j>j^ ^4 . >~i i~ ■■•j <J 

-us C^IJJ jL^ LL^ Û^Ij ^4S «(^4^ ^ 

.4^>j!jJ-^j4* j >jlS_i. ^L-4 ^Ui jj ^,5 -Ah 

^Lijj* 4j J4jj444j JLmi ^ i • • -1 > ‘“ ■■‘j ^4 j >jj4Aj4j» 

• lj4i4jG ^4j >jlj.^4J ^AjLaG 


*s *jlj^ jjUL. ^ 

■ CÛj4j4£*J ^ 


-liiU) <j »j* ^i— jj (L*4) (^••S’J 

^ I^CU 4^J 4Im.Ij J«* 

•• •♦ TT • »• • 






U*ji<LA (jJU«*li<J (5^'j J Jjj * 

Ij-12 (5j*J-f^'ijj J jloij-ijj j^<jlj_^ 


.»jOlJ 

U»JJ*U| »jjjUjI£4_j jj-A ^ (ji m i mI I) (^4-ilj lO-jli,^ 4-1 
(J4i-i<*) (^L-jU 4— i »jU^jlS4_j j Mt» (^1,^^) (5<— tiij 
jlj .... ^<j1j_^ LjIj 4_S (^u*j) ( 54 — ij ^Lj .1- 1^1 4 J 4^»J 
4S»^ljO-*-<»j "[^J^A -jlali-ijj ^^4_^ajj 4_3lj (*U_Li») 

•*j4-^»jLi 0=?^ 

tfUriij U»jj<^ 6jj3Ujl&<j i.£jL* ^ IjOOjji <J Cj*3) ^<^j 

U^lijj4-i Ct-Jj i'lVt* 1 (^UU*.^ 4— S 4-jöjljJ CjtO— *) 

J *j4j(£_^ kJ— ^ 0—*4*4 j<* 4__*4^4U tc»j <■■^<44 


• • • * 


TT.... 



fl-ji^^ ji> jjjû^ iA^»j 

k£jL« j4m (j-* d ^jSlijj ^^j^ sljiiU 

J *j4_jI£»J 4 , j4— i lj‘nl “i J 4^VL^tj ^^JÎ< 1 


(Jû") û*i (jJ^) <i t^U jj (^U*i) 

J J>» w',^^ ^JJ'^J^ (SJ^J*^ tj^^îij'j*^?- 

j tP^ju^ <jij«uU ^4i .kSiU 


■ O • . ■ ö;3: î^ j:rîjî j;^ c^t ;; ^ 

J cutjj t5*jUj<« 4i djjJjS 4S 4j<2lj J4i Iji : *3lj 

^ *JJ*L4 (,-i^U c^ljiUiyj (jSUjj 

JJ ji lj*j|ji J.J '■‘JJJjS—jjJ jPUuiU Oj 4 » 


... n 





j ^'j J 

Jlij^ i5*jUj*J -4*^ ^ V'e'-Jjj 

.J^ jcXjU t#SUjj 


u'-d^j'? û'-d'^O J û'^4fc4JuJ^ 4i>-Ab45 jjj ^^4 j#jUJj 
jj jjlSbO j>a4jk j 4jtjjjjjj4^ J1 cmIj*jQ <J t^ja-j ‘‘^ j>d'j 

Uj^jj^MftU Ij^dj ^jjdJ <u öj<u2Uj^b <i 
^4j »J*— i^#Jj4-m. O yj>j)j t^^JjJ Jj 

NicholasCopernicus \o^Y 4_J C4_^ ‘OjJJjU* ^*^JJ« 

‘û'^»jL— <* t^-Jji t^9jL-ij*j jj_S 

J^lj«jll4j j *jCbj>ş.L. j^ 4S ftjöJ jS*j4i j<M.<J 

'’i-ijjWb j_û tPl5*jU«4A j 4.j_Ç^ t54-_£34.,j£ 

'^ot'annus Keppler 

I . 

- -*J*JjSjLL ‘A stronomia Nova’ ^^jQ<j ^^ij£j3j4_^ 

«j<_i jis*ji_«,4* tj4_,u:»4ij*j j4_s ^ jj.-: .*. .<■ 


.... td,,.. 



( ? l> 3f\j^J^93bi^ i 

jij 4 L-i ftj<ui^^dj (Jjj-A 

.ftj 4 Uiyja.eJ t^Jj*****-^ trîb^^ 

Uilj j-i jj^i_u*jjJ ej4_ll^Uilj ji4_i 


¥_j jj_i ^jdj4.fljS ^lS4_«j^lS.^ (^4_Jjjj Li jLS4_iJJjjj4J 
J yJi» ^UIo^ 4 jI jJ 4 j 4 ijajjj .ej 4 iejjijJ a"JJ** 




J ^ j>e'j 1)4.;»^^ S!*j*^ijj-* 

lj__jji t54__Sdjej4j (jjjdJ4__i (jjej j__Sej j «jU 


^ 4 jj‘>-mûlj 4 J 4 A ^ 4 -i IJ 4 -il^UjÎ 4 J J <ej 4 jjjji^l^ 


ol^.^ t^454jlS ^45 jjajj4*- .jiiji*-* 

j4-i j4_* : 4 jIj 


4J jL;4S4jj4* (ejLU^J4j j jji J j5j J 

■ Ctl£ej 4J4.* j Aj45ijjAiteJ |jS4j4£lji 
t5<US.j 4J 4fi ftjj3UjlS4j *j*j4«, (^4 j4jU f4J (jjAJMO) 
-Ci^ftjji.4_J jlS4-i45 iS^j^ ^^LiU 4-S e jjiU* *J»(C^^ 
ej4_l CUjlS4-i (jjaj j4_m, 4J dl-u, 4 i j-j 4 j 4 -A J f4_i 


tn.... 



^U c?Ayj UU^ 

jj4i IJjLj jlj4j C»UjU4j 41^4^ ^ j454j ^U4j .CwJ 0**J^b 
^UC44J -(jS j4^jUj4-idU t^ûU tj4j Q j*>4 j4^ftJ jJ j^4j4j ^UU 
JJ-^ J*J ^^4_2^ j4-^4i (ju--«u) 

I^<j j OLAjI^O 

4l»j 4-S) |J4J^ ^IS4_J 4£<0_J. t^*j4_j'«^ L-31 j jJ4_i 

.\sj4^j 1J ^Jj£4j4jt 
(5*j*j4-j JJ-^ t#>j4j)jj— ^jj LiJa. .<» j_i 

j4ut 4jl^i (J^j 3^ 4^ 4£jjJ^lj 44 jl ft imij^ 

» 

tOi^-*^ (45*1 jJ^J 44»J4 m» ^4^ 4 J4_j4ii.4j jL* 
~ ■'iij. tîj'j's J ûe^j^ o'-j'f tf»J*i 

<j|j C»L£aj tff4JjU ^^£4^4 Jj^ JJ-** 

^ (j4S4ijji. tjjj»J44 »j4jyj& J4 »jJ^ Vo 44 JU*-IJJ4J 

ÛU*«U 4-J 1jS4j4Sj_^ 4j f-SYfc ♦ t#4_ijj4 

t»^Ui oj^^ J4^jjj Y**, •*•♦•• t^4-£i^ .*l»U£*J i^4S 


.... rv.... 



( î j^ii i d^Jjf ) 



4^ j OL£j 4^U 4j <U4* J;^^ ■ ^*J ‘lK*^ 

4 1 ^U4 i*aj<Jb ^CMJ* Sff J jjj ^ (AW^ * 

-<tu-U ^^)C.t£*J 4J4^(IJJ>A 

uiij-S j ^ ^ 

lj>^ljJ ^4jUftJj4-M» ^4*J I— * 

<J <j<ê jU^ J 

j OLStdJ Cbku<S J^J*^ 

^<i (OU»j (^:>^ U<S<J 

(jjUi j JjljS^UaJ tS’ijJ*^ jjj (/j'-d^’j 


lla^ ûU^ <S 0*y*S ^ 

^L— \**,“* t^«je 3 C. 4 ^ 

(C^j*j)) > » » » j*>Suaj>U»<i J 




u.,.. 



r 


( : b yii ^ 

4jijj4iw <S (jJA (_54j4^_^ fj4S:i^) Ojl,>J^ 
Ujljjlj Jj-ijJ j Jjj *-i * ^ »j»(DSj4A) 

(liL$ jL6<uk ^j** *•* ^ iS^ {^jj»j«u ii^L* iidjjl^ 
Ci£ IX.Jj»j (^jj«J 4^ (^»j4^ d>j Ck^«L^l^«J 

i (^jjSjtj^j^ c»^44Li.dj j^ j5jj j Y^.Û ^^45;^ 

, .jij4:; ^ji. 

1 <j 4_i ,, i ‘i lj 4 ut ...Ij ^d_i dj4j^jj.**<j(LM, »ji4-^ 

> 4;'e— J^ tfj4_^ '-uiji-«u tj_iUjj5 ^jiiS4-:i«uu 

i W t5»jLAj(U- ^(jiiiijljj4j 

' !'?0Jj2LaIxU^4J4S 

:»j4Sj^aj CwJ til^jj 

V 

>j*a^ jii 

XjO OUwjjj Ju. T • (S»jt_ ^ 

iy *j4iJySw J CMjj. *s c4a diij, 

^ (5^'44.ftU ^j*jLij«j Iojojj ^jjUjS ,_^Ljjaj j4«j4j 

: iî>6j45dJ jji. ,>i2l4^ajS 


• ••• Y^««»a 



( f (j vt t)Ai, f ) 

c>- '<© > 

^ tAU>^ • 

O^^jOUjSjjIj ^^litjj <« 4 i tCwJ 4 /JIj>S *^L>%)(iJ 


iT^ <-S (j^^Luma) (J<^j 1J04^U ^4J 

J otj^w jIj^Uj LV j#j<u a.jj 2 L» I jiU ^*J 

iSi-iJ^^ <s ciiJWjj^ jUjSIIu 4^ 

j cwjia 4^(335 : 43 (j .ftjljîLjjUj 


*»s )j-- 4 )>j|j 

f«uj ^4^twiji 

ûij^o •jOdjj'i û(^S4^ftjju I jot^ijj 
>:o*jUj 4 _s >,>ju (^lS 4 J cwj-s^ <.s (i--»j^) 'jij'^ 


•'lt:t ; 


•T^:Y\ *T\:« .T«:\T 





4|J 


d .J^U ^>Jyi- L-j^, J>^ .c4>S*J>i^ 

3»j 0 c&kJi ^ ^ >- 'j-J CwjJW 

j^OaJJU fO IJ4J»4 j1j ^4J jJj:^ -jLS j J«4 j 

: OLS»J jlj^ 



|J4i1j^j<J ^^j44 j tjjftj J jlS4iU*-/U 4^ J*^ ' ^'j 


: jjjJj4S 

Edwin Hubble ^^Ufl.j^4i N^To ^^Uu4j 

^ JxL-J 4-_S JjS__it4iii,^ ^Jjlj ■^j’tjjj'î jj*h4 j4^J«U J*<U^ 

4J C*L£*j jl£»jjjUu<i 4J<S ^*j4i3j<S jj 
4_1 .4_^loijj^ljlji 4_1 oJjJj<-S > J *l4.^^J 
■*Jji^4_^ j j 4-«4^ tf^4 jjl M ,1j jjjJj4_fi ^jj_^ljlji 

uU4j*JjUj ^4i (^U 4jflj^ ^4i (jiwjjJCii 







: 4_Jlj .Cbjlj_)l 

J ■>^ ‘i — It ij jti jl— Aji. 'jIiU*! ..^itftJ J J— ^ 4_j jl — ûIiLamiU 

. jj4SdJ J »JJ*^ 

>î ^ ^^UU4-J ^jIj4-34j ( jjAj-j.*) ^^4_ij 


^ •*j4jLjj4S»J jjjJj4_S j_^JjSjlj!jijJ_j j J,U^J4 j 

Stepheo ^j_«*iIj»j j3 iii4j (^jIjj j_^^«jj4,i aj4-a Ulj 

: c*^»j |J(A brief history of time)^^jjj4a<J Hawklng 

(4^JJ-"'J^> (^dJjUjj )) 


•((JJ^ “■JJ “ * * 0 j Jj-***j!j 

CiLij Cfa— jjJ ^ j*; ■ ■ ■ jl ^ *jj_a (j»j<L.i 

.»jjjjSu«L ^Jjjj<i ^jj^ljlji 
i^»jUj*J cJûa^lj ^4_S dj^4j5 4jrtil J4J 

j4J J<i^jJ— j4-i I jJ.U jjî 4J oljJj4-fi 

iJftjlji J4J <S ^4S»J ÎÛJJÎJJ^ '“^^J'JÎ 

ui.^ jUi^ 4_s ^ljLJ j(j.uj jjj.jj2j4S_-ii 

löjy^lj y-«.tiöj^4i tfjlj-i 4j V4j4-t jjjljiyLi 


.... Tr..„ 



4^4jj4S dj4ÛjS4j Cldj jtjjjS ^IS4 iil*i i.ii!*tj 4-lJJ.i«ilj <U *Ujjijj 


4 JI C)^jlj4j J jft J (jjjJj<^^ jjj^^kMjjJ j4- 4^ 


*tP-***h (.ii5*^aj4iL 

|** J * jjtj ^ . t , » L tj.-4U jjS 4-J <U£ “'^'j 

t^4i4j|j4_^ ji3«Lj y— bdjJluMj ifjlj-i 4_J Ajjj4_^ »jJ.j4_4: 
1^>4j tJ®j4t j!jjj4 < . ^m 4::| j c4lu*l j 

^ 'J jj*J iriLS^ -U O.^G jPjj. 

• ^MI Ud^ikXcM 4^ 


* • * • TT.... 





k '^ T 


0_^^Ub CJ!^ JJ<> 4j 


Oi*«<J jjy 4i J^<A ^^Uj04j i^^JjjJjtu )*li^ 4J 

(Theory of atomism) jj^ (^^4^ ^^jLj cjj^ 

^^UjU<-j ^L^Ij ^«U,j jU^<_S«Ut 

0 ^*i^ dJ4-»*( VY’ <& UjSjIjmA^ dj» Democritus 
jUdjO ^j4jif4XjL jjl^ U^J<^ (,?<^' j Democritus 

4j 4.au^ djjL# (j4j)j^ jj^j^ 4S J j^»J 

t5-o*Jj4-**i t^Jj4X UJjj4j 6 Atom 
f^4i 4,*ij j4^1j4j (SjjJI) <j4^j tA^ftj4£. .jjMA 

4-S 0U*j4^ ,#*Jj4«»« ^p^lj .CMJjlSV 

J J^j^ ^ c4jÎ^_-5,4.I J ^^4^ 

j- MOÛ<, j-Li uSiî-i <%»J 4J<^ \i 4j^tj 

ÛL. (iui) 




V 



( Î 1) yli ^ ^ ~ 

pU *j»jlja.4-3U 4j4jli |k4.i 4-S <J ^JJ-^ 

: C>»j 

^ V 

l£S'2,|îjiîJ ^ 

■ÎI ^£=.1 tdiîl o-^!OS\ % ^\ji-îj 4 jiî i jlE iS 

ûj>i : 4-jlj cU-u, 

ûU^ j4^0^ /yjUiiUU J 4_^ 04--U3 o jiUtfJ 

ÛC4U_4j i»jlSjj»jj4-i-U oi: J_«| 4-Ulj jli.4-i 

ut.ll4S lylSijljU, j 4 j 4jU|- j^ ^ 

■J*-! ISliljîU li^jy, J ,jU:4^U-li4j jJiii 

gi*j*j ,G J j:sj^ ,J^ ^ 

•ç 

■ C4i4i 

J^Jj*Jj<j ^^U»J JWil^ 4^ »^UU 43 oU ^4i 


a c 


'>^'-dJ U-^*> IjS— iu (^U; Cwia’jljLul 


I^U »J JdiU^ *J ^L*4 a' 



( ? 1) jt^l/ yA/ ) — — 

^< j-r^. *jljLfili 4JC OlS*J*j4i 

4£ Ol£*JAj4i ^jrfuwU ^ 4S«lS*J 4j*jj.^ ^4* ^JJ4 j 4j 

^fUi Lj ^4-i t^^4j» 4j Ok^ djXjîi 



^ ) 

um^lj ^ySMtji^ .i 

V 

Bernard Polissoy <uS IjAoA * 
fJiA *a ciM»j jU 4£ ûj tS*J^ t (^{Water cyde) 

JJJU* o Ci-^w J jjL-* jUiljd J d_l 

J COH I <S lj4iU jU jvU ûl£*jj<u 

ftju (^uu ■oi^bdj oou j ûj^Lbûj^ jUijj 

J öl^SliCj jU J .j*^.j3S J <lSJ» 

‘-'ij'Jj'S; Aj— jj-s it^L -L_s ji.jj^ 

V 

^ J>î*J ts'j^ Thales of Miletus' ;,>^ij 

J Cu>S*J<u >lSUja> 4^jjj j4« ^U;<,jli (L) 

tr*Wj--«4j .c^^i^Udj >(jUj 
< 5 tfi»>o^Ulj <^1>J4U >Uj»> ^jU t5*jVj*U-, 

yt i^iiu yij^ 4J ^ J liij ^ 4Sis<j' 

(C;*Sj*j)) -Cmjj*j 





( î ^ ■ — 

j û^j *~i *j(^*) iSJ*-^^ uLSLjj*^ 

(|jL£fljli 4_S jjjIj ol-jtj^ U>jj4-A i>j4_:^lj5>J J C^»J 
>j4jkij4£»J >J«jj4i 

^4_i t‘^*jjj’ lj-3j*J ûLj^ ‘ö^‘A;‘ 0 J^i 

Cj4.ilji4a ( jjMlj»Jj<a (PlatO) (jjjyi^ (_|.o>Jj4ij^ L! 4iilSjju 
^l^»ja4uj;u (j^»jj<lS 4j jjj cl^<U4^ (DesirartB^ C*jL^J 
^»J4iM U OjOjj^'i titl^jSij ^4iûl£jju ^<U6»jj^ ^»J4iM 

^ (Aristotle) jl*«j<a ^4A»Jjji 

'jil^Wjl— 4jj4ii4i 4J Jli »jjj ^4i t5*JiîS4J 
J^ <1^»J 4_S OUS»J C^jjJ jlS<L^l^»J J 4i^j^ jL-iU 
Ûijjliu4£ 4-aji IJli^ ^^»Jj<U« 4j ^IJ4 j -»j4il^4^lS 
(^LSojjj J^ 4-i^»j 4_S jiS4-iljU 4_ij^ 4_S ^ 


JiJ t^jli ^^jj4 4J (>uj^4j »j4JJJ»j 
■ »jtj^L IjiQ^j^ 4J |j43»j ^4J (jîr4i»4i 




ijj j»j<J j ^ ^jj*^ 

J t5*J^V 0^4 ‘»j<‘J*jjJjijjS '4iJ*j 
J Jj^^^ (^^JJ-^ »jl-i J^ j<-4 1 Aft A tt oVÛA»J-Jj^J 




94^^: 4 <£>i^ <^-i?î A -c^ <c £211^. 4>^ ^ 






yljUj »j4, M a M iU 4«J »j : j 

*-S 4*J*-i tflja »j4JlS.j jjj_Ui 4^ o4^Ljj 

j«-J l-S (Uî^j cljjjj ^jjji^j) jj_,j_^ 

i4dJi5 ^ 0« jjû tfiiUiji J4£j*j I jijjjjjLj 



9 $^^2 ^s: 

J ‘jl^AS ^ jj^U^L ^ jJ-j. : ^lj. 

uS- ‘4j 4-‘ J I j JjjjlljU ,)UlljU »jJjIjSjjLjj ^jS4j4JUi.4i 
•Ji-i Lj.jj. 4., ^ . ,_^^ ■»jjJjSiU,j,S^ ^J,. 
■Oi<Sj dij 4jljUj4„ J4i J ^4,jU4l 4j|jU J4l Calljj.J 



Jl-m* M * * j-î c^^®jjj^ ^ S“ ‘^w ^ 

CWJJ^ t^jli 

■ÛJJ**J<A<J tf«JjLj 

. 0 . . , ^i2jf S, bbit ^9 ^îSii; ) 

gUL44-i 4_4i (4-4dj4i lj_i 4J 4£«L_i) : 4-îlj 


^JjUliljL U»^4A 4i^4jJ J jl J J *JjJJJ 45 ^JjJjL 

.^45sJ jlij^ ^ J »Jjjibl4 »j4jU-.ti 

(j^) t54-ij 4j 4 jjI^ djl ji^ jt^4j I Jdj^ (j^ljJ) (S^J 

(liJjO^) 4^4-ij IJ4JAJ ^4j cJJjSjjiw, Jj^4 
J C^J^4j |[jj0jJU (jl5jjj4Ji U 4_£ 

i^JJi^^jjJ 4iiL0J J OLSdJ jLij jU454jj^ *i*J^ 

t 

•ûijli (jl jli 0^4 *J ‘*^JJ^®-^ 
: i^4il30j ^4J tj-lf û'*** 








I^^LumIj 4^ ^ ‘** * * ^ ^ ^ 

Lmi j<Û Cdj4^4j4ijI!l£dJ ^l >t ...A.j . (,1^^ J'^ cOLjdJ 

^»j <S j4^ ^ la>.j^ C4j4^4U*i4J 0 1£>J 


^tjU jO jj-*j. o La cj|U^ijdJ4jj4-:i j o'j*-f ö'j 

(jlS4i,4-.joJ4jj-U) c*j4J'a^JjjjJ^ Cuj4^ 4JS .^j< ^ 4jb 

j*j'^ 6^!‘^‘^^-'-‘*iJi ‘'■%j*^ »jj*j4j 



"'-r Jj^ U4jj4-A 4_fi 4-J430 J4_s IJA : 4Jlj c ^JjJt^0 
L)4-£-U J Cuji*jJ*U Jj4_* 4_j(U)j4i oJj^dJ 
'^■i>^j4jk <i tj.jU_uU 4-i »j<il£>J ^^4 JjA. La. (C)1 £aJ 


« I • 


<U... 



( ^ ~ 

4i C^#J (C»U»J 4^jU4AjU Ci^»jJ<A “=4^^“ <s 

j4^ iJiijUW J t^Ui'^ ^'jt- j}-^ 

4j ^liöjjdj dJ dl^tijd-* jj J-j'jt^ ^ 

j (>iW JU-iji. j4-«*S4J uiê'j^^ iOliW 5Uoi4jJj4-%UJ 

nW j tîlJ 

U jLi I^JJ— *»JjLjJ yUd-» j-j ai^aj il)4i4J 

Y-.öY, : >jij^U UjjjTH, 

NT:NY, ro;iA-iV Yo.V r'l:Ti, £o:0, o . :V\>,o*\:'tA- 

. 'VV:r*4j V‘ 




, 1 1 ) ^ 




ö'5 ;% Or^ cS0j(j\S*=>’l£> 

»jL! tr‘-"0 ^ 

*Je»j ^-“J^J** ûj>f>j' ts»'>j'-i'* ■‘S*»j'jjj'’ 

4 -^ 4 -J£ (^Jöj ^ 4 _i tylSU-^ 

^ .yU^ ^ ^ 

4_j 4 1 (jl£4^l_ui ^j U — j« 4. ^ J 

^ ‘J j-* ^JJf (ji<LiGjjJjJ ^ 4 ^ j 4 _A 4 -S t»j 4 Jijj.^jJ 

tfj»j tf»jÇ»>^ 4 ^ ,^ljiJ»j c,i^ililj 

6*^*4 t 5 j 4 — 4 J 4 *ji 4 S j 4 i j *j 34 -^ A ‘^0 

.^,J ^vo ^ olj^-tJ J 4 ii 42 jjj 

•jjj *j 4 ijjj 4 j j Ojj 4 j 4 d«j* 4 i jjj^jJ ( 5 j 4 il 4 i 4 j 4 ^j 4 j 

« Û<S»jjlS jjU. ^u *S 4 j£ jS*jj« jis.jis J 

J öiijo J UjS»» ,îj»j Jsijj ^ 


,...tT.... 



( T l) ‘ ) ■ ' — 

*-iS45 4jij^ ^4^ j J O-^ 


LûJi 





M «• 


Ub ^jjlî.ift«i \ ^<i_aI j4>j j-j <1 ^iY cloj (j(_4jjdj L-ib : j 

^jjljj^Ajlj ^ Cldj jUIll£*jj£ 
(^Lamöj j jJL^ (^dj«U) jLj «L$4J^ 4JI j ( jGjI) (^«Lu»j 

■ÛJ>^*«4^ IJiJû!j 4i (jjjj >jS 4S t(0^*J.c4^ 

* ’ *'’<-'? 1^'— S^lj (54_^jjj 4 — 1 4 — S ‘Earth’ ^^jjjj4__j 
<s » (Frank Press) j>;£j >lSaj«Ljj.ji 4J d^4j ccwji^*j 

^ s>i C»u«jlj ^^ujjIS4j (^"4j (jSjj«Uu JLj. *Jj(jJ t^öjUjj 
tSjU.jS Cljj4^ LfjlSjjjIj U*jj4UblSjjj4i 

iP*>?-4-j jjj Ij-j4S4Sjj2j4j4J (jjj (Jimmy Carter) lS.^4-1 
jjijûlj^ dij ^JJJ 

f-LJ ^IS^J C.WIS4_S»^ 


Earth, Press and Siever, p. tro. aIso see Earth Science, 

Tarbuck and Lutgens, p. 



JtfjO >*i^ijU 4J #jlJ 6^»^ J c^ ‘Vî 

^lS^Li j 

U j thli <1 

• ^l^«LA j ^j4 iAi<Cfc ^ 0^4j 

T\:\* <J : 4jlj^ ^L4 j ^U<a ^L (jui^ 

. \A:^0 

.jiju jj3 j c^„uuju 

V>!J4j iSJ^ ^^lSlilj J (jlSu^L^ ^Amiöj (jl J^4J 

'S *J|>S Ojcs C^ 3 .^ ^ 

^ .iU.,U f o .ci« ^S N . . .Liiil 

‘'^^*’> (3sthoi.o^heiE 


t^j--j»J (iL-^ 


'Clji 


'e •• 





( T Cj Jj>(j ^ ■' ‘ " ■ — 

J Odj4jlSlj;*j Ijjj 4-f ^SO 4J ^^jaj 

^<5;^ j o»j<tjl£djaj-t^ <U ^ fe 

.»j4_ilS»jj«l£ ^A* 

^j4,1 ^j 4,a 1J ^4ij 4j-<-«>*U 

.»j4ioj(^ajUjjj |j AA:\^ toiUjjJ >0 ^U<u jU4* 
jjlj£-uiL IJjjjJJ ^Cijjji^J 4_S ^iiUjjl^lj ^<Li 4j»jJuii ^4 j 

jjj (jLSöj^ j L^ Jj_u>jjjj) ^jajtjjW 
■*Aij'jiJ*j tH*^'j (jjli»jLi« »j4iijjj ijAirtJ 





"V 



jf L-^« jd (^jL-i ; <i— 

.^^AlCdUAiiriAU <4<J| d^lAA^<4j^ 


tf<ij tj<ê^li^ <S»J ^ .^lj&4S.U I0^*J<A t^Uj*'* J 
*j*j<iu> djiU o^jAj (^UUo <.5 *jj3UjlStj (c^) 
i^<^*j*j<SL^ j •j 3 <„^j 4U <3U«<jj<j ccXj J 

u «j<^*j^ tf JJ^<J <5>-) (j<^tj ^U<^ <^ 

>'jK<Jl^ yj^jiufi^ j Cr-Aît^^ 

WjUiJ jjj >,1 >*jUU <3 G*,<„*« (^Ui^ 
Jû<S*j CwJ*J tj&^|£<U <i <J*j<i fjyuj<j<* (ftj<i»j>£j!j 

*'^'^'’^<' «^^<,J<^ o^iftj U_Ai3tt 0U*us<J ^U 
■w '‘^*i>A <j j<g*i <i *jj3^4.^j*j f*jj<-M. (^:<Mûij t<4<« 





C*-^Jj-» cCûUi< 4 j^ djO '-ÎJ^ 


<il^ <^bjdJ Jjjj^ <Iui»4.lj<i •lajWlj^i<U 

j j ^ jj'*j** ^ 

t^j'j"’? (>‘^î'^0 

tijj t /'J** ‘* >0 (>jlj-JöJ ^^-iSibAi Jjj 

\s>}^ »^^H><u^4U ta>j<-j4.<ij 

<3^^*J oUS-ubjoj J^jlb d^is ^li4j .ajftjj 

Ci-«.*J 4 j (JJ^ 4 j 4 i^ <U 3 lij 4 j *j«Lj *J*>J 


*j4jjb 4J»JJ^ 4^ oij^ (^tfjb J4i d*j j OIJJJ 
OS^4ajU tJ^-bdjdjA^^) 4ltM4jj<j ^43 4JJJ^ ^44 

l£»jjl£ 45ejli jjjj4.A ^ (tiansiti/rialhoTL ogai-izingaiEa) 

■■ *j'jS ^b lj.W 4 ib ^ 4 J U*jj 4 A <bödj>Jj 
JJ- Û'J^ *j : 

■•jjJjil^^i tf*j*j 4 SI^ 4 ^«, 4 ij 4 j t^ 4 S*jli 

Pnnciples of oceanography, Oavis, pp. ^X-^V 




<jij<u oh»jjjj ijfi<i<AjU ai'*-f- ‘‘-I 
.ij jjU t^jjs <J (^4iî4i tf ^j<i j 


4mJ 0^4^ (JjJmmilU <J 4 4 j lU ^imL^m*dl4jj4j L^^Jj4..mA 

J<£aJ *J^ 4J jMJi lj\m^ij J ^^Lojpj AS 


<S4jLu»4Jj<U jU ^ f 

u^JJi Ioî«.44j4j ^pjjiwU J 454 J Ijjî^ iSJ^ J öiJy^ 

; oi£dj (»j*j 4 S(jji^ 


S^©.i:îîjXj'cdg,öî,£f5ij;ii;i4Î3 

û^! JJ.1 tf jli *S jfOlijAi : .gIj>013 >11^01^^ 

oiU )j 

W'i J .jlS:U- j ejljl-iUij^ iSij^ 

Jj lj_.Ulj^t| U-Sjl ..,<JJ4J »J Ijj^^ J jUjji 

■ûO.SÖi C^Uti .S 1.0Ç^^.,i.j 

'l.l.lS.jUjjj »S » , Û .4S .. ’ 

<S04ll-^ ’ ^ 

C5j*-<J CiLSdj ,i^*t . 4 

J tSjLi jUsiS 

•y<il L. A . . V 



jiSjL^ (Sj'^ yi-e-^ t5J*-^ Ojd-Sj^j O'-ji 

4i4^4j jjj j o4^*J r'j*-*jV ^ j'j4?- 

cA*:î»J-J^‘^?- ‘Sî'^J^ .'jj45l£»JUa- ‘^-Sî^ 

>jLS j jl5jL-L- *j(-S jj 

4*1 iiUl^ j ni t ft I 

•JjLjj ^4_i iC_»^lj>jU (^'-j»-» J-j t^J*-îJJJ 

y4-J^4j Öj(j-i^ C5>jU«li Ijjjjjw <lJ <iS ^5« t^'» ■■■ ' *0 

J SiêO*ij*J tfjlj- t^bjG^j ^fUlj (William Hay) jj2i J 
*-“ i''IJ-ijS tf j-Silj o ^Lu^.j J^lj 4_l 


Oceanography, Gross, 
’oceanography, Cross, p. 


P-'’tY. aisq 5çg Introductoty 

^ceanography, Thurman, pp. t* *-Y*'- 

‘ 3id Introductory OceanographV, 
Thurman, pp. y. >.T* i. 

•••• ®».... 


I 



(tl3 ) 

:(^lSUj*j <1 

J <J 4^ (Ourgd RdO) 

4UJo) 4^j^0 O ij^lUj^j j ^ljt^j 
trV *>^ t^'j*** ‘*Ji>d <U 





u.^4^ d.j (ûU.j«jS) Jjiu : ,^,^0 

^ ^ ûtS^lS.^G 

- -•« >>^ cU^<Sj<4 


••! - •'^J<SUS*u64 

• ^io AL*UI\ <X - 

wJ J <ji*>» o ,^i<j .12 . 







^ ■'t^ljjU d^ûj^4^jU J SJl>- ^j<A 

4J jjd_* T* T* dj jjL-ij (jj5>3 


“SJ-* 0 jjjd_4 4_1 j^jb_L4j4jd_o j5j4_j«tj U ^dj (.» j4JuluJ 

Jj-L^ 4i ®j4J ^IjjU CJ<UI^*J jjaAA 4iija, 

^4j<UjjUj454jU,o4i UUI^J ^4jj4u,4j ^Li 
Ujöj dJ ^UL^G) Cj^j4jaj 4£j^ 4^l^4j jS Ujdj J l^dJ 
Jjj t5jA4j UjöJ o <^lij,G 4i^ .(IjjlSAjjS 

: 0^*J Cu-jjJ *j»jt5jA 

<il4j 4.S ^ . ,. . -. 

iOU<i . 

_j4j.. O—Jjj 

^ ‘ ^jO ‘jj<_ , JJ 

^ «.j,i 

j jj4_ Ya U \ ♦ 

j-i- **' ** ' ' "' <-Jjj 

cu:,ji,i .j^ 



( îtj ) — 

0U4jb4j.4^^^ ^4^ a\Ê\:tjyM 
4-1 «*J*j ti:i.ij^*J^4Jk 1J^4^ 0 • G T • jlj^4j (^IJ4 jjj 

Jj jS4«4 T* * ^ ^ * 4j jjcU^ I Jj24«A N ♦ • ^ ö • 

j CMj^«o»aJ<Ub V* * ^j^UjlXa^ Ix^D^4J 

• j4j^p4^^«Uk IJj3<La Y* * <U jSUj ^ ^ 

j d4^ (^tjj4J do d4^ 

yjli^lj 4 jIj ,/S^tj l^dj Cu J I 44 U (jrva* j«U^4j 

^ ^ J ^***^^'^ Cj-ujjj J (jlS^i^Ujj 

J^ljJ J CWj^«flftj4A ftj4-iK*jj4A Û*UjV4J iAAH ■'f' 

l#e^>2 4J diii^ J ij4JSlSWjiL J Cjj4j 4^4^Ujj 

.OlS*J Cw-jjJ ljilSfljj<* 

j<jDd *J tf"‘‘^JJ j4— 4j4£dJ AtS4jjSlijj dlît£ 

jlj4i^ 4d 6j4i^i»J »j4ilSUj»j ^^lS4jldJja4i 4-3 î^j^ 
J »j4liXi*j ^^Ujj 4i 0ilS4Jjj4.i, Pj4i 4^ .0ij4i»JjPj 
^ j4_i .j4_s*jc^jjj ^^L_%jei 





> 


JJ** ^ hj^j ^ 

V » 

4^Ujj AJ CwJ ^ •tS ^Jtfj'U- •*^‘J *4^ tA^ 

*J oi4_^ (pJJ-J C5>*^ tA*^JJ Udjj4-* 

iji^y iJ^*i 

(j--.jjdJ(j (jLSUjftj j t_^4j t^ij-5 (^jU ylS4^*jli iJjj4-- 

C^jUi <J cifij (jlS4-^iUjS 4-J jLi t^*j4-ij4J-tJ 


.dj*j4-( 

■OIS*j 4. *j-Ulfi4^.jU 

4-SG -‘ ^tj2Li ljJ,lSL^j.^ t^^j-S 4j _j\« -- U C«4jlj4J 

-Sî^J^iLlji. .O y^lijj Ctf»jl^J^ 

41-Û31S CiLS*j l—jL-» * » ' . - 

^ • tr-«jjj *-Jjjj 4 --*JjUj ^ 4-i 




: OJj-j 


4i^>> 




-^^J4<— J<i fg-u44<4 4^ (j4Jj4 

•cuji»-»e**^ 



•■••**.... 



( î i) jA ^ ~ ~ ” 

: C»J>“J«*"‘ J 454j«uU 

.(d<U j«Um<U d«Li 

J j-JSjj oi **— a ij— ^ ö' — *» jL*Ij Jî— kil*J 4^1jj*u 

j3b^ 4^ t jji^itj U4 j jd-Mi4j Cx^ A. <;i^j" mj4jjU 

j4aui4j dj4ji<4<j4j ^jIiJj— aj4A j4.<A<4 

.UaUa. 
«« • ^ * 


* ♦ J1miIj4j) : ljrfUj4Aj«j 4J (Duiga Rao) 

o ' j4-jjd.«4J JjL-4.ii 

^i'j fêi -4jf ‘*'if »jShîj'^*'*Jj (*V »jj^ fU uS-^^JjLjJ 
4j4l^jjii, ^^4 j*jL^j<Uu4] 4-:UjL“'j r'^-^ Cx-liûJ 

• (olûLk 


4©4s 4'î® î^jO&şj ^ 

'■‘"JjJ ijjj (jP*j)jli <J tS 4j4j|j J4j Jjj : 4j| J i^lîjjj) 


« j (This is the truth) ^ 

u»jij>-iij rsxj.ji*j jiijji.. jisj<si_.j 

«(IRF « n 6 1 ) j > (j ^ ’i 1 


• • « • 66 . • « • 



d J ö5 j 

jpOi-w jJ tfj'Sjj»jj'H û^J^ >*jjjjSi^jjj 

,-.\1. j4jj4,o4J *J*U* ^ J^*ti J 

OJ^ J*J>-Î >Uj ji®J<U ?dj>* C*— jjJ ^j»jU u ûUj 

oIjjU 9j4jlS4^Aj4* ‘^V'eî iS^h^ ^ ^ ‘=4^W 

?<tj(LftSaJ jjj jl^i 


• «V... 


N 



( î I) jy'ii ) 

V V 

jj*ij^ o^^'^®jjy ^ ^-^«L3k ijijS«ij 

J>*<-* ^ *jjJoSIj&-Hj (^>jd-j Jû-uûlj -4_J<U jt-J^ j 

JU aS jdj CtdjliAj j jli t^j«i£dj dlSa jjj 

J J" o^J^ JJ'^J'^ “J (Jjj2l4^ ‘ûj‘^'*j 



Jj.^ U*al4»^ 4_S *jjjJitj4jlj ^/tljU AJ«UU*-IS4J ftj : 4-Slj 

(fjo jU4-S4ij4* J ajjijUiS^ Ctjj.^ o tj-S»jju 

¥ 

■*j'j'e^-H 


= Vi<* ûtii" j jji ö'iöj" 

: ^IJ. So6 ..-> 


■^jt^-iAjdj ijjj jjj iOjja. t^tfj^44 ^^4 j*j^ 

»Je uiÛ4 .OIi*jj444U 4li6jJ ^GjS *J- 

'^.^<î^jj44S^^jijjjjOfc4j4^.4^4AajS 


• • • • 0 ¥ « • 4 • 



Aj4Jk ^JJ~i 

jiU ,OV£»jt]»^ J Cili*J4-i45^ljJ 4S CMas4Aj4i 

: OLaWjW 'fj~^ J J^ 

.»jlj£ 0**V ljiîV^,^jS 4j <£ iJ4^jIiuil^ 
CMJdJ CUMjjJ ^ 4S»J^ ‘^'Ajl.^ »îi»JÎ444j 

jJ***^J j J Jî?^4-A j J4f UIÎ4.Î J.jO j j>-« *j>»jjl* 

■4j 4A jUjÎ4ijy4^C jl>^ filjt4Î4j» ^4j1j4i -(jji 

C» JJi^ 

: 4jiij ‘Ob,iiji^0...^j-QE:j^4i,i.sî) 


*J*^ yiuji ^PmÎ, <J*ilj*J .j, <J 

V 

J û»^j.H <f*-SjL o J^(s;*_p..i ^yjs J,J 

■ 'ji'* öjjSjj*i 

j*i^ -SU : *i,j.^40ş;2X 





( — . 

C»J^ 

j Cti^ljjUdj ) 1 1111 }* ! <lS (_^<CiLLm j<Li »jji C» jjA 

•*J^"jjjjU9J IJjjjLaIJ4J j LjjjljjbU ^^^4jlj4j 


• • • • • • • • 










O j4*w«jJ «ui ■^A : 4jIj 


.(ji4i jU d4j4j<U^ 

jiSiiiiu j 4S j4£j*j ûj«ai5dj«iii^4J 

J 64^w ijiUJl jU O d^o C j^>J 

jljJ 


:jis*jiib^ 

^ «1. e <i>i; 

0jIj 44^I^ l^, . 

<-f*— 'j<- -4111 CJ 4_S , ’' 

••V * 



:oi 3 *J j OlS»J (^jlSjJiiU (AuH 



<5 (^.LjljiiL j 4 J *jlJ 4 j û*e^J**" ■ ^'j 

(jL^ j û^4J4S*JjU4 Û-J^^LU*^ *4 


.<UUoi kT.^ ^fcihyl .Ol^U 

yjjj-S : LjIj 6j4_^ö.^j t5jjj4_J (> -1 M iflt) LS*J*jO 

(jl»j<J t> ‘lj n i<S l »* (jjjJ-S J jjjSJ<-6 tL-lj 1M<S 


d_j *JJ4_S <-S 4-jtû t5»j4_j 


t^jljLS jjiLwO O-MU jiOlSdj ^4_J .OLSdJ^lj a Ka t \ U ( 

y ^ 

t,iUGlJ .*j 4 _i<S,>j 3 Ujjj »j 4 -ijj*« ^ISU^U*^ ûVSaojJu 

iSX,<i 45 .jloii^u.^ JW.Ij 


j-f <-S If <-^*4 Iij4. J4_i u;lj.j4^ öil*»Jjl<:4_, ^ 

,f..»U»jUj, O »j4i.j^jS ^jj, 

j .»Ju if jjlu J jJjjjjjj .|J4UI Jiju J«_1 



( î tî t lytş/y ) 


O J^I^W »J .y^idJ Cw A^ o^ - * ** " * (J JJ Lidjijlj 

,yjj3U »j<^ ^ J*l^ Jj ^J*^^**^ 

Pow eiand ’(^jQ<u 10^44^4^ jj3 jU <d (H an buigeo J>— 
m udon*^32t^ U j<^g<U * * 1 1 ^ Pi^O’ajjj^ 

liLSdJ ci n c^doilU ^ ^ 

•(^>:*^ t^(A) iS^jU^ n, * ♦ • i5:îl!^J^ 

f0<. lji.u -\ ^.Lijii 4J jSjijiiS 

“‘■4 u^jii tf .jU jjjjjjjSw .jjjjJ 

i-t jjiu j.^ijii- .GiJj4.jli.jj jit<s (jLj 4_ji<u 

gHSiVV <"5 


t^JJ— ? 

iJ^ 4li 4Jtj4S (Xjl>j4j«ulijO 

V 


V . •' 








It^lSLi.^ <J «uS <j 

l j^ d<LS j 4 ê ^ J OiAdjO 4J dj col^s^ 

jLm cijA^jjAÊJ jj-*4j| 4J Jj .0\i^dJ 

<4 Orf j LvtuS <L^ ^4^L<Si^4J j4y^ 4yiSk 

yjU<A *j\^Vr ^Lm* <S (Von^ris±L) 


Sf ^ J *S^ J Jj.ûij4,S^J '(5ji 

ifjKV .I^1^J*1U .iS ^ 

.jUj^ Ji^ii *J jyjUii;, tf .J<ii».|^ ^ ii^.j 

'» l#*.Si(.J J J_Mlj JS^jlj^%.Sj 




>v.... 



<S Dli*Jflyd-i *j^j4_w4j 

t5jlSjj*jj4_J ^IS4_^ ÛJ4_^<IS4^J^I^-U 6 

J4_i Ljfj djlj£-_ujL 4_^ t-^4-_A djfl>j4__L4i4j 


C f^ 4^ ciljj^ ^ Jj4jU *S ^4Xi<U 


ÛLî:Lj4*« .j 5 yicuDlj 4U OL .4j4i^ 

4j djj-i4* t the fourth’ ^^^Lw4J 

4J ÛJj 2L^ ^3li4^4jU4S 


Ijj^j-Luiu, t^>Jj4_u, 4_1 .4_J^ yl^4jLwb J jLj4-W 

ÛI^^jI^LjS ^ ÛU^, . 4lj4i. ^4i ^jfljUj^ 
ûL^.j^ .^4iJ,*j 4S j j4b^ 

. “*>• ...j.- ...i 


ciûjni jj 










9 ojj iS 

^ ^ill 4j 4^^ 4^ ^4 j)j4j ^44jiU t <G)j(C»^^ii^jdl 

^^4i4jU 44^1 j ddj jUji ^ljalLiu 4J4^>a 

j<^4j cO^Sjll^l^ I^U JU J^jlj^ JjLujljiU ;C)lS>«U4jj jjJ 

•<iU-uf^Ui 
•• • •• ^ «% • 

O *Sjiuiu j, tf lj.j4„ 

V 

^(JU) ^L ou^ O'j^ J J 3^ ’l^ ^ 

o^aj <S4i^ '.HLy ^ tOLSdj o^4_S4J0^i^ 

' (ûjjS»J ûU^*SjIJ cAihIjJ) 

C^u i^tjlj ^ 4iU<S j4i (><34^^ ^<Q 

.Û*S»J t>i. 4j 4ia. ^ljj J 





( ^ i3 ) 

: J olij i£»j^ 




t5jSuu(4j j jljj<*ij ^^j*u : 4 jIj 

J J oj^l^jS djtfoilU j Sjj- j t^j*u 4j 4iUj*UjM. 
‘^JJ^ (J— ijJ < ‘>‘i 4j4— 3l5j.tjCî Ijlj ^<} j t j *^}j J 

•■J^J^ tjO : ^J J Jj_s t^jljLu d*Uj4Jjji4 

C^ s .^ ^ . ûnsj-î ^j4S»jS^d j j4^ 


tjdj4j ^ Jdj) 

‘=*ji^« J 4o jU*uJlS ^LS 

t5»J<- j Olj^ ^^4jUÛ4j *>-S^j 2 j 4J liLS^ 

J :j*s^ ^ ^ 

Jj ^'j ii»jUo .*jO^»j lAi.^<u lil j^tJ ^ ji 


ûl£«J 


JJje^ laûlSo 


0lS4jUSe:>ij2 
Jj- jui^ <5 (0*4Uj#j oISaJjjjJ^ 

oLt IiUIJa^J* ., y. 

- UdjU 

'^V... 


• « • 



) 

.liSi)* 'j*L£4i tf jlja-i <j <L;4* JiPjjij 

JjUj yl£4Jjj^ IJdjdjlji ^^4ilj4i;jjJ ^4J 

: cûj4^jj jjj 

■*J‘L«jL<i>J ûl^lSdjjJj- Sjj-a daj ijtS4jjjj.^ 

4__j 4J jbjjjj4S_^jfc^ Jjj WJJU( jlS4 __J JJjA.4 -V 

J ^ cl*i__iUil£*jl£ y^JjS i4^lj4j 

.j4SsJ4fc-J j jdJdJ ^LaJ4j jjj4£^jl^ d^U. ftjUftjU .X 

jlj^.U 4-J4A jUjjS;jjU®j^4j t^jjj4S_^ .1 

-ijiu^ 

J J«-S LJ Û1-S.J ijjlJjljl-. tfjl-S bjlj-isjj .0 

■û*^.^jJU jt^l£4J4j 
<44i^4i1j j4-S4idj (jjfidjJ4A jl^lS4Jjj4:iJ ljilî^j<J ,*\ 

^ Cm'>J ddj (®j4_j^*J i^4_S4S»^»j4i (CiLSj 4_S^ 

J<^4i *j .^jj^l^ 4-j4J:j4ilj j4_i (_54-i.4S 

J<i 4i4^*j #j4iljL (^>44 ol« j4i 4S#jlj^4A 4iij4jlj 




IV.... 



( î b jy-i *j-4f ) ^ 

Ol *«J 4_£ i j«l ■?> I U fc*l ■ Mi ^ Lj j3-^ ^jSLwju 
öj4i 0^j43 4£<djj4jlJ (^lj*J <t£j^^aw *j*jjjj 

• iSJ^ j j<t^*j<ui<s 



J C^w j'j'^ (^<0^ *i-»-* 

Utk jU4j L^i5i^<U 4^ Ol%dJ lj^4J ^U<U 
tj^ljJ ^<UdJ4^ Jj4 ^4^ l0j4j .Oij^dJ-^44 


J<A tjj^i in jU4j i,^j4.Jt 4.»^ ^>j4ij 

tj— jU 4^ j«L^^4.j4j iJLiiii M * * 4 iJ.lL-mIj ^4.^ Vv 

! |j<^>j ^4j 


j-iji< O ■ • • 'u->:iSi « .291 e,i;i 

»jW j ^ajöjJ *j4jl£j<A J<i jLi<J : «aij 

‘4'-^ 

CfJ-i«L£i4^lî ^jl:d_a 4_^ *jj3j4-_£j>j ^L-*^ *^LJi J /, *, 


ûUljjSi<__^ 1 


'UjjJ 


(5j ‘‘— i (^4-_S<l^ (j.,^ — S4ljjSi<* ■o':îj'^<ij>lj«L_-«, 

‘•j»^.J JI4. ^^ijj J aj4i^.j 



( ? b »*-4i ^ ) 


^ iftj4j4i4;U^ iSjjj t^>V *j (A>? 

-Olij<ui«lS loja^4A jCaJ O^IjjU J<uIjj;£4j JU JOjj^ 

Ih ^ Oj4-SjdJ (jjjJJ'HjÛ 

— rj^ »* <J .. j4.A^r^4^ ^ K^ ua 

(^(propolis) t jjj JjjO*^j4j <ls t(jijSj<uudji?- *j* Carole 

(5jJ (J— ^l^lSdjL-Mr jK'i <1^A 4_^ J 


t^jSj--i i^»J--i ^ *J^»JJJ ^<«-1 trtjSi<LJll CwjSdJ 

o *j_j<j<Jj*j yj^^u* .4 ^LjI^ 4* j4-i ^ OL£j 0-« JjJ 


(^ajLijW ÛJJ3U la-ili^ jJ j-U 

‘ûd>Si4.* j 4j^ 'J4-S41 


M4Lui 




^ 

LS-jl-J--’ 







jjl yOÎ'^J yi3-^ t^J^*** *'-* -J^ JU-i *\ * * u'^,^ 

4^ ^ ^ * ^J C.^j4U^ln> QMJtmS^ 

MimhM C»4JiG 42 .Ijluj^ ^ *t\\^ > 4mS^j4^jj4 ^44 ^jjLfe 

^ OljdJ JJJ lj^V^4Jj^ J 4,iJ 

J jJj^ iiiij<4 ^4J^j<i ^ 1^4.6 lj^4ii 4^ ^^j4i dj4.i,tiLAUj ^^j4j 


l»L>ftUjjd 4J uLujjJ ^L^fjj^ ^j4«JojAj4.6 

Mi ^ ^6 jL^j4m 

• Ol J^J j jj 


ij«Uj 4^ jL-i^^ 4^ 



Ji4-A 4^ 6j4^ 4A«i4ijj^ iCiKAJAjA 

<5 tfAiijju ®jA-i4j4j j ^»jAj jjj ijiis<ijijj <u ^^Ua-iS 


^ ûd>^ *J<*dJL>î^*** ji>i-‘0 

oi4-..G ‘*J»j<^ J»->jjj :»j*j>3ui 





j4i vr.i_.A^dj 4j_^4j 

.^j4.idJ CUJJJJ>>.^^ ^ (^4jU^ 

V 

(^jLiJ (^AJJU d^4j iS ‘■lC^ jrû(jJ*J jJdJLtu ^^4 jöj^4j 

jL-j 4L.^»J 4j4..jl£4jJ^j ^L^jjtj^Lj (^4.1 ^J j 4 — I jlj— ^ 
^ *j4_i^ t^4S^ 4j j2ljJ j i»j<û\Jj^j ^>Û ^l54JJji4JjJ 
gl-Jjj* (^dj_jJ ^4J j<C$4j »j .dj^Ojjjl^^dJ jiidJ |^1^4 ^Ijj4j 
: Cwji^jjftJ jjI^ 4j^jJj.j*nja 4j4j? ^ ^4 j * j4^ jJ^i^ 

'^C5t0^^;:5^i,./bî446 > 

ti *i« lai.5C 4J ^Ij44 : 4J|JC 0 

ljiUi_0 *S (J,j4i (j.L£i,4j ^ LSLş. -ti .J? 

J uUllSaJjiuj |3ljil.uJ 4_s jUî»j4_lJjl ji. 

ji .ii^o j uu 


- • - V . J.5U <1 ^ 4i,j.^j^i^0 



( ) 

(04JI lji^5L«Ai<U *iS <U»ju i^LÛUl,,^ 

^ <4^ û^tj^ 

'JL*m U * ♦ L^U ^^J>jS^lf 

^^4i(jU ^4J *S <j1j *j<i ^ûj (^jlj<j«u ( jaCi ^ <j j<ij«u<I 









^45" o3 ^tJo^ C5*5**^ 

^UjU-u ^4 jU 0 o?^0 

^ *jWjij^ yb4Lii^jLutjj4i 

^^fl.jl — *j*j öjjjI — ® Iajl5«tj — kJ«jjJ i j J 

(jjLflj j4_*« 4-j|jjSjl^dj aj j-5 ^jjl£<CL .,.L>tj j ^lj4j4jjjS 

■ O^J*^ (^<CL1jUj 45 ^<ij (jjj^ 


j4_i4j : 


'tj‘j-^^tö?E 



0 




i>U«<i4J <j4_Sj jLj^jj dj4u c<L^ (jLI^l^lj <i_a4j (^öjtJj*** 

,Cu-jlj j^jU 

laii£<l^jjj wjj*^ j (jLljjS ,U 4_fi ^lS4_^i^lj JJ-4-A 

V û'>5 tf IjJ C.j4il_4^ Cjj3U 

C^cilh Moore) ^ ^ 


■(^) 


(r-l£*jlj^ ^U Oj *j cuiij.^ ^U *J>jj*>* 

•</*Jj^*J 4 j <j . 4 . 1 : «. - 

■ ^ tf 41 ÇfjL^ l,jtj4j4^J>^ 

-Vt.... 


•v 



J ‘ 60*^ 

4J <i^<i UG-U*^ <J ,lj«Li«li «u 

•cHO <lUjj^ tPl^Llj 

** ^ ' 

Jjj i^ljJ jiojdi .ftjljd 45 ^*j4i t^ftjUjdJ 


^ ^ (J— JJ jjlii4_uJ<U t^Jjj4_j 

iP^lj tf*jUj*J (jlSwj>0j4-i J jU^ jU i^lS4^tUlj 

yliUjU l0»»Jj<Lu. j^lSftj4jjjjj ;j4S4J ^5jlj4j-U ^lj4J4jjjS 

*J .4k-*jlui g^4u 4U ^Pjj. IjiUtjliU cUilj^ ^ 

J4J 4ljjJ,4A Jûll^jjJ j t^jljU t^ÖjUjftJ 4_S Clj ^_^*j4S 


o4 LrÛ*,lj 4i)^J j4i c4^ -O^ OliljSU ^lljjj 

luuu 4_S ^jaj4^ t5»j*-fjW t^jUûtj J4_J 4iij_^ iU 

u lx-ij^4l JU-uûlj 4J Uajj4_A aj .jj,4-Jk 


^ J^jji 1^41 i^djLjaj 


• « • • 


Vû.... 



ici^j-ûtfj lail£*Cî*ulj 4J *U djj4i 

(*jjJj_S C^jjJ 

.jjjOj 

j±f^ trtji t^liU4-i 4.S ^^dj4i ‘ (f*j'j'j 

(jj^ 4_S dl’î.y.i :dd j 4 »j4j t# L jL# ‘C*-jJ 

■jjjûj ffj^ ^dj43l4i^ 

uu ts JJJO .J.U tj.jL,j.j jj^ ^ jjiSJ 

j- .U OU CÛj4^,Jj.j d._., .,»- .„.J UG.J.L-M..U .UCijjS 

j<_.J 0OjS.jUiijsU o UJ.U, c<u.u .JUJ jSJU 

^ jjj i,SUjS_^jjS.U *-l4^ (S U»j4_Mi 

" uijj^ ^ (SJjjlj-4 

J,r 

^ V ^644 \l* •• 



^j«Ujl J 0-i4A (54_S-lji O*^ 

ij_iis*j j ^ *j'— ?j*"* 

j ^lS4^tUlj 4-S O .u^jgJ (^»J4U j . 

ijUUlj <U ^^»j*Lj J<tS4J *j4jl^*oS4j J_^jlj<a4j (^l^dJjJiöjAi 
u— f4iljU-<jj j4_Su" ; ^J dj tdjji-ij4i ^»jj<u*, 

y y V 

J^O t^jLpO j<J^ 

4lJ Uu^ ^ <U ^tj N^AN 

Jjj" : ^^J jjUSj cIJ4.^J_j«_mi 4J 

»H 4-1 jS4,ft gU ^ 4-S 

^ 4jlgS—lli >J ijj— ^ (^4-^4S ^L-J J^ 

V 

‘Irf'jJjii J<U*4^J^ jj »J 4Î]I jL Ij^ j-u^j4j 4iU^lUlj 

6iJi<^U *J^J>4ljjjJ<i *Ul^lUlj ^4J ^^»j4ij44^ 

45 ’^^*J ^ ^^4-lj ^^lja w«uu 

."o^ «lll jb Iji. (^jljjj^ J4ii»<a.j* 


• » • • 


vv.... 



( î (3 JiyO cA"/ ) 

The ’ i^jU4j ^4^ a ^ 

^LS^ ^iS 4 _^uij t^ijj‘deveIoping human 

i^4_i<Sjj2j4j c/JL-a Ij^ ^AT ^^1— w <J 

^jSj4Lj yjJL-iitj ^pU4_i. 45«L-S45 jjJj<U Oj .djdJj_SjiU 

t^>^*j <j J u*-»j CH'^^ >? 

(^Lui 4J 4J ^4-4j<U 4.J 

‘y»*U* j (|,Uj u**f4j 4 jSjj«Uu i (Joe Leigh Simpson) jjj^J 

^4j": cx^w (Houston O tjjJLU 

U4-i, 

i J4_&j4AJ<> 

U“ 4. .(V <jlj)4S4jtMyl ^ Cmm/«Jj4j *jlSj*i 

.jjj^ 

I *. •• IV 




J tf j.jiLMi^ (^1L_1) jjj 
‘^■^'iij'jiij jo ^ 3»J ^JIJ^ 



CJ_^lj OiJi4^ ifljJ 4-S Ij-lli^ <lJ 4-i« 3»J .JJjlA!-^ 

4_i 4_jaj4i jSi4—a4i aI-l-I^ ^4jjjOiUJ*t— «. 

ij4jlSdj>-L«ij4j j o— ij (jilS4i_i-4j ^ ‘^^-4^'* 



■C*jjjji (J^j^) *JJ^J*'* »j4ilS*jj— (IjiUj Cw*u ^pi54i«4^ 

j j,^ U_^jlj ^jil^4— olj*>4^ JJ4^4 jjjS ^4_>^4^ (^t£4^li_^4j 
C» i*i»J ftj4Li-^jj^ 4_J t (j l^iLi \ •i *,î>iji A j jl^4.^j^ < V ■« 


^>4* t?J>— 'j^ »J o'j"*^ 6*^^-» ojj^^jjJ<? 

4-J gl£4-j|j4 *îljfl ;,j>l_JdJ|j fljfljlj-^ J*J^O-j'jJ .*j-iljJ j 

jjJ^IJ4_J jlS4_ij5 lj_S^j;4; »J4_ V>jfl »J Ij^4_a. 

(^4i^4j t^4ifljjj 4j4S*J Lî gl^4jlj 4J ,>jaJ ^lj*Jj4o 

4_jUljj4j ^4.j jl _t m »4 mi 4J£ ^jIjJ Ci4_jU4j.*j43lj4S Jj4jj|jSl*j 

o^'i 4-J yL-;, w .J j tP-i.^4 





~. h 


.u)^is»,^ij'H j ‘=*-^ (Aîj*^ 

jtl ûU-t-A >-J A>^ J »J 

• jU 4j 

I^Li <J ^4^ ^UU^ 4.5» ^ j4Aj ^ 4J 

4J ,»j4Ji yu4 »J d-LjS ^^J^U4-J (^lj J 4_S O-ij c1^154-Sj 

.'\r;TT t û:YT 4A4i IjiU ^ 

A ^ Cl4^ 1^4:; 45 ^p^jjjaiUJi--, c^-wlj 

6U yi^j t/\ 0»j I ^ 

— ■»*‘^ ûj'yjjw 4S (5<ai j<a ^^ /•.*•• *T 

■ jU <j d4-i«ai.jj-«Li^j*-< 


JjSc 


>TY:(, ,yy. 




i-A'y 4j.,^ ' 

JI.A— U lujii j^4j ^UU 

•''-A* (T^W ^rV:Vö 



< ^ 3 ) — 

<J jU d4j*tJA^ (^ljUdd 4JV^^ crJ^J*** (J<^J 

^KJkj<f ^ 6*^^ c4. Xtji > 

4^ 4j iJO^^aJU ^UO <S\a fiS 1 Çii j aVa »0 

<u5?JjA C)4^ ^^4J3 <LirS U[W^lj^^ 

^Udsik^J ^l^^4a«J ^ J 

k)^4iA <S 4hSU j^4ij 

<t-i^j <Lj l<JLaU^4j |j<j<tS,Jl^ 

»j<S4j<i — >M *™J ifc_jjj iSljSIj ^^liU<»».j Lfc#jj<^«_j* 

<5 C.*>u J jLu 4J 04.;^ ^JU O <Lai^ o^<S4L.i.CMJ 

tf jUj3<i jXy>j J ^-^4* ^ ti^<Jb .4_ulj^ jUi(S<Lj;^<S 
.ûjiu^ *J ftj<iUiis<£i^ 4J ûjtjJ^jAj 

: tSjC-^UU4i ^^4i; ^ 

.J>4J4S^ i^jli 4ilj j^us.^4i ja<a3ji 
tf*JJU »j<U^<Soj ^>S^lS4l^ ja<^ 

O CK^O ^^JJ^J<S^ 4^ljj . jlUliajU jU ^ 



( Î IJ f > 

,#j*a^w ^ajjj <u j4-A o>^0 j jUj 

4ii>A ’t^jJuIJ tjjt-j *u jL^ t^jLj ^jjlj^dJ Udjj^ 

oi-tA j^jjfilLujjjJtl y<tSöJ jljl"^^ Oîî'^^ 

.IjjljU.^ ^<UdJJU 

J (5J>J JJ'^j*^ (D^-^ (^uijjj 4-^ 

j^l*jj*'^ ^ u-i-tj-tUi. j<lj J«l£«U *j<Cij_^dJ o^^Li 

.OlJAJ 


M 


t^^jj*u (^*Ui Jlj-iû t^j'uSjj 

^ 

>r „u; 

^V 

.oJj dCL. XY <j 

-iiii'tS tHJAijliJ .(jD»j4--4J 

*J*J ^ ^ oii„ow o-ii 

' ö j4j Cjm Y 






4j *jjJ„>Sii-«jjJ ^ <J 4i<Uj<A *J • 


.(I CilidJ j^ »"«- 4^ JIjj^ 


j j CmJjU><J fi4^ ^UU«Cj 

<u <j-UjG <i3jj 4^ .CuJjljj^ j(j jljJjaJ t^ljU <j 


• w«>«j<i*J •djljJjfrJ 



-ujJj SjjA UU : 4 j1j «3jI^I^ 0Î 
Jji Û^JjJ j3lj J ;j^<U, ^^4J4^jb <4 JJJ jjIj J 
■ J j j^ jji lSaj4S*j 4j Cl4^«u » j4-i<U4Jdj . 

*J (Cii.^J)^<LS ,^44 <£ *j<34jIjS»j<J jUu.J Ijjj^ 
C«j *j4jLu 4J 45 (4j1j.jG ^ ^ îiia: 4.)jj3 


ûUis.jti oa-,aii* ^iSi^jii o 

û>eiiS4-Sjj; 4_j o.L^ii.a c^jjs. 

lf.J<i ..S ûllûU ûlj.0 ;.l].u ,ci4i^ û>i<S*]l4i. 



( ) — - 

do (jjyi -u L)i J-i- ijj^»j u 

4J ^^4JS ö j*<j ‘ 

j (jU^ <J tJ<u^<u iSjj^ ‘ j**^ 

4J 4^_^<U jL_iJ (^jU <US djjJb-wAjdJ jU»j<tij (j »J J h Mjlj 

V 


C«— jjJ fjSLiM 4j jUjlSjjdjj^j : 4-jl j 

» 

If— jU 4-J td4__j i^ljj4_J dU yil-ijî OLSdJ 

- ^ '^SljU Jf Sj4l^4SûJ Ijjli ^<u 

‘^ij (i) 

(jlalloi^ ^jl^j (ii) 

tr*>ijjiji^4i (iib 








jj 5> l^* ^ ^I_4 JIJ^x4AJIj * jöj^ix : 4-^lj 

dJ j JoAijjj d^ yL«Jjik jlJuLt cd jQl4JJ4_t jjJ«U 
J <J4i«£ O ^Ud-Sdijjj jUiU ‘Jj-i jUj^S^ 

4_J Jj_S jUd-Cjjj j^'jj J ^j>» *~f Jj-S jU4_S454j*u; L^ ■*> 


jU4S*j4%.4j4S_^ J (j4£j«U4.S 

-« ‘^'^-^■<5 oUij uUj^ jLiu >^j.ij 4SJ^U 

U;<-* tflji JU-lj«j ,(5Jjj 04^13 jjS<U4_^ 

Oi-KU J -U4jUj4 j j 

uSi-i-U 4J ijuu <S 01S4J.JU .jUU jlSju.jj4. Ij4ia.j 
‘•jljiU ^S.jUlj*. .J ^ 

IS jlji^.j4x Ol) 4jlj.s^ Ijiji 4u .j 

iSjLS^ljl. ,J<1U4, .J4lij ^ öU]l<U..(.jjjUjlS4. 


oSiV4J oiojO US .jsijiu 


4 tsj^i-f 





4J*^ u#jl,a* .oi>i»jiJ iSJ^jbH 

.4U4^ (^jijjjb 

i^UU ^4J<1* }u Ci-JjJ^*J djl-^ |>^ 

l^04Jl4S^ (^UU<U U#jj4-A -tfjlj I J<J 

0 i^JJJ^ <jj'j^*i ^Ji^SûU JJ->J<^ CiJ-* jJ^JJ^®j 

^jl^j (jjA a jLî4j4,jMfU «U« Uj^ <SjjmA ,jjjS^J j t ««>4 j 

*J •Sllj '^'i-iJJj^j ^*j j -. }*}*^** * #j«UljJljl» 

(*^ûj-«*j jjj-i 45 )CjIS*J C>j4Sj*iiJ<LA (J^JJJ^j J^*J 


4j Ojj£»Jj*j dj4^|j «J jJJ^ J 

-U «La43i^ t#*jljO 

o'jîiO 

J4>^ 


•••♦ A^, 


« • » 



jO *J o -«s 

.loA^aij jui-o Sjj- <^ 

*s yjje^O r*^<i C Leeuwenhoek j Hamm ) iSAVV ^u«J 
<S ^U2j »j Û^J^Î tf 

»j4Ui«j<u <uS y-^J>* tS*J*>^J^jjj (jS‘U*<"J J*^ 

JUU <* Cmj®J J^O'^ J <* fcjlSdJ‘U«4,S 

ySfM-A^i .('jloJu* <J C*^4-A ,y£^jj 4.SLI^ 

jU<ij4ui jUC»lj4e.S J-JljJ ^U^«J ,^J\ijSJ<aA ^^jjJjJ-J IjJjUj 
^ ^ ^ iS ^^ J 

CmjUjjJ ^jdj4j j <Ul J4.^ tjA 4l 

(^j U * - j4mj^j1^ iIjNA tj«3ljj 

^ W j*^ *e*ji-*^ ^■4)JjS (#*j<îjU«i jfi 

tfjLi 4J d4-^*A 4^1*1^44 *j'j^*J^1 i^> 4 tjili ^*0 

t^dJ4^ Lj <J<^ C^JyJ <J OftjiU i^jU J jUw 




( tb ) 

^Vt\ê\ .a^ O <uSa J *j'u3djtj^j<i f<-*U 

.('cM4dJ CmmjjJ Oj4S^<f AjU jjJ (»<j ^JJ^ <£ ^J*jjLO 
4 ^ ^îl I i ^ ê ») 1 *** 

-J <-s o-i ûeJîSj-a^ '^j?^ *j (*j'jji^ 

(JJJj^ U^<-Sdj<jlji^ JJ'^J^^ .O-JjjaM (~t MiVn dd j Iom*J 


ji > jj^j - L^t j ft j4jji..rtij 

> U ^ 4d 4 _ l4 ^ ( 5djL4_S J * J ^ ..-:^ J u > 

^ ^ J iSJ-^ >IS4_j1JJ4j j ljjjljajUu( 


— LHj4-S4Jjftj (SOmîteS) 4 _J 4 JJ> >li 4 _t 4 J 

^ > jj>«'jjj 

'=‘-4j>- 4J 4ill . . ■' 

<i:s^ *^>-u ûir! 


- " *■" Johnson) j 




>t5<£iUjli4j Ulj*j 



( î tî (i/li// ) 


4j |j*u *i«L^Ij 

>j*j t?»j^j*J tS*J^J*'^ 

rfJLj^l^lj j«Li 4S Cij (5*jiJ |jlj*j4*dy4J .(JJJjLa (jjlj*LJ4Jj^ 
J4 — «4a.>i ^4ilj<J C*— ‘=»y— ^J 
'j^J (j4i ^ jX, ^fSljj^j^i^ 

jj<A (jJt^J^ lUjj^U J ^JJ^ J*Uj4>«<J JLm \ i * * J«Uai»<A>4 

^«L$4J dS j (j^4S^ j4j tJjlj^J. M «JjJ j4jj«U4j d4j*J4M 


>JmJ»J<J \ * (^ljdJL^J l-(p^ **« 'j^^ 4,.. *- ^ 

.Olj^LL^ OJJJ JJJ iS^J tPljSöJJ^Li J Cilij&jj4£ Ijli4jjj 
isi'j-^ (j-a.*j 4_S ^Ûj4_l cUiUjS ^>a": ,j-3j j-3IjJ 

J<L«4^>fl 4S (i4iL^ J4j *jjJjtj.A4a 
t^4i4i ^^lS4iLij5 «j> j^J ^^4*«3 ^^44 

4Sij-^ («L_Û 3_^»J (C^jSftJ-^ tJjL£ lj^L4^4J4i ^<U4jj;^ 


.^^5UuS tf»j4i^ (J»j'ji4-U 4^ 4Sa (Jdl*j^ 4^.iJ ylûj4Si«W 


.... A4.... 



‘<Jj>J-j>'* OlS-ucUjS 

j*_l ^tu^yO. jlA j V j N 

j4^ ajJi«u c#jUU (Pl£*UU>i >j ^ 

(^Oûj ^U «j5-A J J^!‘’ 

UUjStU ^^^£»<^<1 .CK*Jd>Jj4Uuj IjUUl^ c4i^aJ4j,i^ 

(^Jjj ^^.jiii.ii.Mfftj j CtjT AMMiAdJ (jj>ki^lJ<»J 
JXwûlj (J4.^4J ^4jk j |k<Uk <L^ 


■ tf>J<GjO^^J^*U lj.AdJj4tbW 

* Cu'j^ o"U IjiU^ (^<G13«J ^iU îjj.* ^lSUUjî 



^ cUjja 4^j UU : <Glj t5-UJI^0 

«" J j- i.llS4j<S»j <, ^ J<^V<J.J . JjS 


;bu 




^ jjSîi 

tf jUii^ J .jw^sa^, ^ 

^ : O.J 

4j ^ » i. 

' ^ ^4i ^ Jtl3 


• • » 



( ,î(j Jj>l/ ) ■ — . - 

^ <i4l4jj35 J<^4i J J4Xj>4 4J 

ÛJJ^ ChMJjJ (jI£4^Ii,^4j ^<Uijjj 4^ 

* QhjjjJ ^ », 1/14 A 

tit^J I J 4^4Jj^ j 4^4^ ((JolinSOn) i <1 >.t J ^J<LJ 

j^ ^j4Jl jt^4^4ik^i>^ j ^j4.^ Cu^Jj«^ (^jl J^44 ^ 

Ij j*^ dj (^jj^ Ct^^jjJ jSî< itJj4i.64j 4«^ ^j^ ^ J < 

jL 44^4Î i<i^J ^j4^ ^jji<0 Çt^ojjJ jl j4^ 4^ j ^ ‘^‘^J 

gjj ili i*< J j«^4j jUIL»budJ II 411 LJ! 4 ,S ^J4 LJ!jj^^J ^Jil j4j 

jU *JJJ O-LjjjJ ^^jlj4J«U <J<jjjS 4 jIj<£ .#jjjj£4j 
jLJi jj5 4_S ^dj<_l 4—cUjS j<U j_t 4 _û t£lli_w»j 

"*jja4j Om»JjJ J >J>4 Cm^jjJ ,^iji4j" (^4 jjjJjS 

• AjIjSLujL ]J4j<jli j4j d>j 

c»-u»jjj ^ja.4J jU*j^ : 4-5lj 

4J jLiL J^«U ^^4jjjjöj 4J jUL djjjj 4J jUib OjjJji 



( î 

Cm-jjJ ^ Ci-L^J^. U^J > v ^ 45 *:1^^ 

t t 

.dj4jj4ijjjj ûljjf 12 

t 

j »jjJj^ gL-i^l^L»2fe <S ^4-A 4^1^ d^4_*^ l.ijjj^a. 


»jjJ^j^4^ ^L-l^l^Li^ l~ .■..«» L3 4_$ ^4— A (j^4_jLjfe cUjij<4 
•ÛJJi^ CuMjjJ j (jjjJ CmmjjJ ^Ijj4j djjj<A 

■ Cr^ j J2«,44 


^ **t m i4Ji 4J 4 C»L£»J d-JLA^ lJ4j<0j^ 4J 4^ 
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